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This listing of claims will replace all prior versions, and listings, of claims in the application: 
Liftdng of Claims: 

1. (Original) A method comprising: 

filtering a frame of a first speech signal to obtain a residual signal frame and a set of vocal tract 
model parameters, wherein the frame of the first speech signal and the residual signal frame contain a 
same fixed number of samples; 

determining from the residual signal frame at least one pitch cycle within the residual fmme; 

applying a transformation function to Ihe residual frame to obtain a modified residual frame, 
wherein the modified residual frame contains an integer number of pitch cycles and 

synthesizing a second speech signal from the modified residual frame and the set of vocal tract 
model parameters* whereby the second speech signal is a pitch-conq)ensated speech signal. 

2. (Original) The method ofdaiml, wherein the integer nmriber of pitch C3rcte^ 
mteger number of pitch cycles. 

3. (Original) The method of claim 2, wherein the integer number of pitch cycles is predetermined to 
be one. 

4. (Original) The method of claim 1, wherein the transformation function changes a time scale of a 
residual signal represented by ihs residual signal frame. 

5. (Original) The method of claim 4» wherein the transformation function changes the time scale of 
the residual signal by performing operations that include: 

selecting a set of sanq>les from the residual signal^ wherein the set of samples is a consecutive 
sequence of samples taken from the residual signal, such that the set of san^les corresponda to a 
GOntiguotis interval of time in tiie residual signal; 

petforming linear interpolatian between Ban:q>les in the first set of samples so as to model the 
residual signal over said contiguous interval of time as apiecewise Unear function; and 

generating the modified residual signal by generating a new sequrace of sanqsles from the 
piecewtse linear fimction such that the cardinality of the new sequence of santples is equal to the same 
fixed number of Mmplff^ as contained in the residual signal frame. 
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6. (Original) The method of claim 4, wherein the transfonnation functioii chanfies the time scale of 
the residual signal by performing a non-linear time warping opemtion on an interval of the residual signal 
so as to find a correspondence between samples from the interval of the residual aignal.and samples in a 
reference signal. 

7. (Original) The method of claim 6, wherein the non-linear time warping operation is performed 
according to a dynamic time warping algorithra. 

8. (Original) The method of claim 1, wherein the transfonnation function generates a modified 
residual signal finame from the residual signal ftamehy performing operations diat include: 

mapping to zero a first subset of san^les &om a residual signal represented by the residual signal 
frame; and 

mapping a second subset of samples from the residual signal to their identical values. 

9. (Original) The method of claim 1» furdier comprising: 

cyclically phifti T^g samples in the modified residiial signal frame so as to noirmalize a phase of the 
modified residual signal frame. 

10. (Original) The method of claim 1 , further compiising: 

feeding the modified residual signal frame to at least one of speech recognition software and 
speaker recognition software* 

1 1 . (Original) A con:q)uter program product in a computer-readable medium eon^riding functional 
descriptive material that when executed by a computer, causes the con^ter to perform acts that include: 

filtering a frame of a first speech signal to obtain a residual signal frame and a set of vocal tract 
model parameters* ^?difitein the frame of the first speech signal and the zesidual signal frame coni&in a 
same fixed number of samples; 

determining from fte residual signal frame at least one pitch cycle within tfie residual fxame; 

applying a tzansformation flmction to the residual frame to obtain a modified residual frame, 
wherein tiie modified residual fiBme contains an integer numb» of pitch cycles; and 

^mthesizing a second speech aigoal from the modified residual fiame and the set of vocal tract 
model parametm, whereby the second speech signal is a pitch-compensated speech signaL 
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12. (Original) The computer program product of claim 1 1, wherein tiie integer number of pitch 
cycles is a predetermined integer number of pitch cycles. 

13. (Original) The cornpiter program product ofclaim 12, wherein the integer n^^ 
cycles is predetermined to be one. 

1 4. (Original) The computer program product of claim 1 1 > wherein the transformation function 
chEmges a time scale of a residual signal represented by the residual signal frame. 

1 5. (Original) The con^utcr program product of claim 14, wherdn Ihe transformation function 
changes time scale of the residual signal by performmg operations that include: 

selecting a set of samples fiom the residual signal, wherein the set of aan^les is a consecutive 
sequence of samples taken fitmi the residual signal, such tisat the set of samples corresponds to a 
contiguous interval of time in the residual signal; 

performing linear intezpolation between samples in tlie first set of sampler so as to model the 
residual signal over said contiguoua interval of time as a pieoewise linear function; and 

goierating the modified residual signal by generating a new sequence of samples &om the 
piecewise linear function such that the cardinality of the new sequence of samples is equal to the same 
fixed number of samples as eonlained in the residual signal fiame. 

16. (Original) The computer program product of claim 14, wherein the transformatian function 
changes the time scale of the residual signal by performing a non-linear time warping operation on an 
interval of the residual signal so as to find a correspondence between samples £rom the interval of the 
residual signal and samples in a reference signal. 

17. (Original) The computer program product of claim 16, wherein the non-lineax time warping 
operation is perfomied according to a dynamic time warping algorithm. 

18. (Original) The conqnxter pr o gram product of claim 1 U wherein the transformation function 
generates a modified residual signal fi^e fiom ttie residual signal frame by perfiorming operations that 
include: 

mapping to zero a first subset of samples firom aresidual signal represented by the residual signal 
fiamCi and 

mapping a second subset of fiaiiq)les from the residual signal to their identical values. 
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19. (Original) The computer program product of claim 1 1, comprising additional fonctioilal 
descriptive material tiiat, when executed by the conqjuter, causes the computer to perform additional acts 
that include: 

cyclically shifting samples in the modified residual signal frame so as to normalize a phase of the 
modified residual signal frame, 

20. (Original) The computer program product of claim 1 1, comprising additional ftmctional 
descriptive material that, whwi executed by the computer^ causes the con^uter to perform additional acts 
that include: 

feeding the modified residual signal frame to at least one of speech recognition software and 
speaker recognition software. 

21. (Original) A data processing system comprisin^: 

zneans for filtering a frame of a first speech signal to obtain a residual signal frame and a set of 
vocal tract model parameterSj wherein the frame of the first speech signal and the Tesidual signal frame 
contain a same fixed number of sanq>les; 

means for determining from the residual signal frame at least one pitch cycle 
^tbin the residual frame; 

means for applying a transformation flmotion to the residual frame to obtain a modified residual 
frame* wherein Hhe modified residual fkame contains an integer number of pitch ^les; and 

means for synthesizing a second speech signal from the modified residual fiame and the set of 
vocal tract model parameters, 

vslieieby tiie second qieech signal is a pitcb^onvensated speech signal. 

22. (Origmal) The data processing system of claim 21, wherein die integer number of pitch cycles is 
a predetermined integer number of pitch cycles. 

23 . (Original) The data processing system of claim 22^ wherein the integer number of pitch cycles is 
Iiredetermtned to be oite. 

24. (Original) The data processing system of claim 2\, wherein the traxisformation function changes 
a time scale of a residual signal represented by the residual signal frame. 
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25. (Origiml) The data processing system of claim 24, wherein the transformation function changes, 
the time scale of the residual signal by performing operations that incl\2de: 

selecting a set of samples from Ihe residual signal, wherein the set of samples is a consecutive 
sequence of samples taken from ihc residual signal, such that the set of samples corresponds to a 
contiguous interval of time in the residual signal; 

performing linear interpolation between samples in the first set of samples bo as to model the 
residual signal over said contiguous interval of time as a piccewise linear ftmction; and 

generating the modified residual signal by generating a new sequence of samples from the 
piecewise linear functicm such that the cardinality of the new sequence of samples is equal to Ihe same 
Sj^eA number of samples as contained in the residual signal fiame. 

26. (Original) The data processing system of claim 24, wherein ttie transfbnnatioil fbnctlon changes 
the time scale of the residual signal by performing a non-linear time warping operation on an interval of 
the residual signal so as to find a correspondence between samples from the interval of the residual signal 
and saxc^les in a reference signal. 

27 . (Original) The data processing system of claim 26, wherein the non-linear time wsarping 
operation is pexfonned according to a ^namic time warping algorithm. 

28. (Original) The data processing system of claim 21, wherein the transformation function generates 
a modified residual signal frame from &e residual signal frame by perfrHming operations that include: 

mappii^ to zero a first subset of sanqpiles from a residual signal r^msented by the residual signal 
frame; and 

mapping a second subset of saxwles from the residual signal to their identical values. 

29. C^^^^ifti^dl) processing system of claim 21 , further comprising: 

means for cyclically shifting saizq)le$ in the modified residual signal frame so as to normalize a 
phase of the modified residual signal frame. 

30. (Original) Tlie data processing ^stem of claim 21, frother conxprising: 

means for feeding flie modified residual signal frame to at least one of speech recognition 
software and speaker recognition software. 
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